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Abstract
Background: Mental health problems have become more common among young people over the
last twenty years, especially in certain countries. The reasons for this have remained unclear. The
hypothesis tested in this study is that national trends in young people's mental health are associated
with national trends in young people's labour market.
Methods:  National secular changes in the proportion of young people with mental health
problems and national secular labour market changes were studied from 1983 to 2005 in Austria,
Belgium, Denmark, Finland, Hungary, Norway, Spain, Sweden, Switzerland and the United
Kingdom.
Results: The correlation between the national secular changes in the proportion of young people
not in the labour force and the national secular changes in proportion of young people with mental
health symptoms was 0.77 for boys and 0.92 for girls.
Conclusion: Labour market trends may have contributed to the deteriorating trend in mental
health among young people. A true relationship, should other studies confirm it, would be an
important aspect to take into account when forming labour market policies or policies concerning
the delivery of higher education.
Background
Several studies indicate that mental health problems have
become more common among young people in high-
income countries during the last fifty years [1,2]. In a com-
prehensive review, Rutter et al. did not find any clear
explanation for this trend but discussed three main possi-
ble causes. Firstly, the transition from dependence on par-
ents to status as young adults has been constantly pushed
to a later and later age. Fifty years ago, most adolescents
participated in the workforce and were relatively inde-
pendent of their parents. Today almost all are in educa-
tion. Their status is similar to children in spite of
physically being adults, a situation that might cause
strain. Secondly, increasing affluence has given better
prospects for most young people. Yet, expectations might
have increased at an even more rapid pace, which in turn
might lead to frustration. Thirdly, both alcohol and illegal
drugs are used more by young people. Such use exacer-
bates mental health problems.
In Sweden, mental health problems increased at a very
high rate during the 1990s. Six independent, population-
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based studies indicate that the proportion of young peo-
ple with symptoms like low-spiritedness and being anx-
ious increased two to threefold during this decade [3]. Few
other European countries have reported a similar increase
during this period. Thus, the development in Sweden ena-
bles examination of some of the hypotheses for explain-
ing the current trend in adolescent mental health. A
government commission was set up to clarify this issue. As
a part of this commission more than 50 potential explana-
tions for the trend were examined: changes in the number
of divorces, staff-to-pupil ratios in schools, physical exer-
cise etc. [3]. A specific factor was understood to potentially
explain the time trend if two criteria were fulfilled. Firstly,
published studies had to present evidence for the effects of
the factor on mental health in adolescents. Secondly, the
time trend for the factor had to coincide with the develop-
ment of mental health problems. Only two factors ful-
filled both criteria: use of alcohol and the development on
the labour market, with decreasing rates of employment,
but increasing rates of unemployed and young people not
in the labour force, due to schooling or other reasons. Use
of alcohol as a risk factor for mental health problems is
well established. The remaining factor, labour market
changes, is the focus of this paper.
From a societal point of view, unemployment is more
problematic among young people than in other age
groups since young people lack previous experience of
working life. If they remain unemployed, it might be hard
for them to take up a job later on. Accordingly, in some
high-income countries young people are offered publicly
funded jobs instead of receiving unemployment benefits.
An even more attractive alternative from the governmen-
tal perspective is to offer adolescents longer schooling.
This option has two advantages. Firstly, high-income
countries need a skilled workforce in order to be able to
compete in the world market. Longer schooling will con-
tribute to this. Secondly, to keep adolescents in schools is
less costly for the state than to distribute unemployment
benefits. Since governments can affect the rate of unem-
ployment by supplying publicly funded jobs and by
increasing the length of schooling, it is justified to analyse
rates of employment along with rates of unemployment
and rates of not being in the work force. Most young peo-
ple that are not in the work force are studying. Yet, some
are not in any organised activity and are not recorded as
unemployed. This group has probably increased in high-
income countries [4]. However, there are no cross-
national time-series on the size of this group.
Getting a job is a major worry for young people [5-10].
Thus, poorer job prospects might affect young people in
general. Obviously, young people graduating from school
with low grades are especially vulnerable. Yet, even before
that, adolescents might be influenced. If job prospects are
poor, they know that they have to stay longer in school,
regardless of their interest in education. Younger students
also know that they have to perform well at school in
order to get the grades needed for a job. These phenomena
might not be apparent in young adolescents when a job is
in the distant future but might appear at the end of com-
pulsory schooling, i.e. around the age of 15 in most high-
income countries.
In this study, it was hypothesised that national trends in
young people's mental health are associated with national
trends in the labour market for young people. To test this
hypothesis, the development of adolescent mental health
problems in different European countries was compared
with the development of the labour market for young peo-
ple in these countries.
Methods
Design
Information on the rate of mental health problems was
obtained from the WHO study Health Behaviour in
School-aged Children (HBSC) which started in 1983/84
[11]. In this study, similar questions have been posed to
nationally representative samples of adolescents in differ-
ent countries at four-year intervals. Questions on mental
health problems might be interpreted differently in differ-
ent countries, e.g. due to dissimilar cultural attitudes.
Therefore it is problematic to compare frequencies. How-
ever, if ratios, i.e. relative changes in rates, are studied,
these sources of error might mean less. A similar problem
is connected with the perception of labour market pros-
pects. If unemployment has been high for a long time in
a country, young people might perceive this as the norm
and therefore be less mentally affected by the situation.
However, this source of error should also mean less if
ratios are studied.
Countries included
There is data from 1985/86 to 2001/02 for twelve coun-
tries in the HBSC-database: Austria, Belgium, Denmark,
Finland, Hungary, Israel, Norway, Spain, Scotland, Swe-
den, Switzerland and Wales. Israel is not a member of the
OECD and was excluded due to lack of labour force statis-
tics. Specific labour force statistics for Scotland and Wales
were not available. For the health data from Scotland and
Wales, simple arithmetic averages were therefore calcu-
lated and analysed together with labour force statistics for
the whole of UK.
Mental health measures
Rates of mild mental health symptoms were obtained
from 15-year-olds in the HBSC study. In HBSC there is
also information available for 11- and 13-year-olds but
prospects on the labour market were understood to be less
relevant for the younger students. There were on averageBMC Public Health 2009, 9:325 http://www.biomedcentral.com/1471-2458/9/325
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four data-collections per country during the period 1985/
86 to 2001/02. In 2001/02, on average 1390 15-year-olds
from each country were included [11].
A question in the HBSC that is repeated for different
symptoms was used: "In the past 6 months, how often
have you...?". Eight symptoms in the HBSC are measured
in this way: "...felt low?", "...been in a bad mood (irrita-
ble)?", "...felt nervous?", "...felt dizzy?", "...had difficulty
getting to sleep?", "...had headache?", "...had stomach-
ache?", and "...had backache?". Three questions, that were
thought to be most reliable, were selected for the analysis:
feeling low, difficulties getting to sleep, and headache.
The response alternatives were "Rarely or never", "About
once every month", "About once every week", "More than
once a week" and "About every day". The two last alterna-
tives were collapsed and used as "more than once a week"
in the analysis.
There is mental health data for 1985/86, 1993/94, 1997/
98 and 2001/02 in the HBSC-database. For Austria, Fin-
land and Norway there is also information on 1983/84.
Information on 1985/86 is missing for Finland and Den-
mark. For Belgium, all health data is collected only in the
French-speaking parts. For Hungary, there were no labour
force statistics available prior to 1992. Hungary is there-
fore included in the analysis from 1993/94. For Spain
there is information from 1985/86 and 2001/02, but not
from the collections in between. Information on 1993/94
is missing for Switzerland and there is no information on
difficulty in getting to sleep from Switzerland.
For two countries, the international HBSC-data was sup-
plemented with data published in national reports: Aus-
tria for 1989/90 and Sweden for 2005/06 [12,13].
Labour market measures
Yearly data on the proportion of 15-24-year-olds that
were employed, unemployed, and not in the labour force
was obtained for each country from OECD's Labour Force
Statistics (LFS) (available at http://stats.oecd.org/).
Labour force statistics from OECD were supplemented
with national data for Austria between 1983-1993 and
Switzerland in 1980 [14] (E. Grisafi Favre, personal com-
munication, February 10, 2006). The definition of unem-
ployment used in the Austrian report generates double the
proportion compared with the OECD-definition for
1994-1997. It was assumed that this also holds for the
period before 1994 in Austria.
Statistical methods
The main statistical approach was to test if the mental
health and labour market trends were correlated. This was
done in the following manner: First, to be able to use as
much of the available information as possible, linear
regressions were fitted to give a corrected estimate of the
rate at the earliest year, typically 1983 or 1985, and latest
year, typically 2002, available for each country. This pro-
cedure was used for both the HBSC data on symptoms
(from, on average, four years per country) and the labour
market data from the OECD (typically available for each
intermediate year), with the exception for the health data
from Spain where the only available HBSC data, from
1985/86 and 2001/2002, were used directly.
Then symptom-specific relative changes in the proportion
with problems were calculated by dividing the rates esti-
mated from the regression for the latest and earliest years
available for each specific country. A mean relative change
in proportion with symptoms was also calculated, by tak-
ing the arithmetic mean of the three symptom-specific
ratios. Switzerland lacked data on problems with getting
to sleep. To be able to calculate a mean relative change in
proportion with symptoms for Switzerland, the arithme-
tic mean of the ratios in problems with getting to sleep in
the rest of the sample was imputed: 1.10 for boys and 1.31
for girls. A relative change in the proportion of young peo-
ple in each labour market group was calculated by divid-
ing the corrected estimate for the latest available year with
the earliest. Here, men and women were treated together
to keep the analysis simple and to keep down the total
number of correlations.
Finally, Pearson's correlations were calculated for changes
in each of the three labour market groups versus each of
the three symptoms plus the mean symptom change, for
boys and girls separately, giving a total of 3*(3+1)*2 = 24
correlations. Confidence intervals at the 95%-level were
calculated using Fisher's z'-scores for two-tailed tests.
The rates at the earliest and latest year were corrected
before they were used in the main analysis. Such correc-
tions could lead to biased standard errors. To avoid this
problem and still be able to use all the available informa-
tion, a panel regression was also fitted to the original data,
with fixed effects for countries.
Results
Information from ten European countries was analysed
for the period 1983/85 to 2002. During this period, the
proportion of 15-year-old boys with mental health symp-
toms varied from 2.2 to 21.2 percent. The proportion of
15-year-old girls with mental health symptoms varied
from 5.6 to 30.4 percent, see Table 1. Mental health prob-
lems became more common during the period. The pro-
portion of 15-to-24-year-olds that were employed varied
between 26.10 and 66.26. Employment rates decreased,
and the proportion not in the labour force increased, dur-
ing the period, while unemployment rates varied.BMC Public Health 2009, 9:325 http://www.biomedcentral.com/1471-2458/9/325
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Relative change in proportion 15-24-year olds not in labour  force and mean relative change in proportion 15-year-old  girls with symptoms Figure 2
Relative change in proportion 15-24-year olds not in 
labour force and mean relative change in proportion 
15-year-old girls with symptoms. The years included for 
each country are shown in brackets.
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Table 1: Proportions (percentage) of 15-year-olds feeling low, having difficulties getting to sleep and headache and proportions of 15-24-year-olds 
employed, unemployed and not in labour force, in ten countries in the earliest (typically 1985) and latest year available (typically 2002).
Country Year Feeling low Difficulties getting to sleep Headache Labour market status
Boys Girls Boys Girls Boys Girls Employed Unemployed Not in labour force
Austria 1983 2.2 5.6 8.9 14.5 3.1 11.1 61.2 2.8 35.8
2002 3.6 7.5 8.7 15.1 8.2 22.4 53.4 3.2 43.4
Belgium 1985 10.7 14.2 14.9 20.0 6.2 13.3 32.3 7.9 59.9
2002 13.0 21.4 12.4 20.0 11.6 23.0 26.1 5.5 68.4
Denmark 1993 1.8 13.8 12.3 15.2 3.8 10.5 63.8 8.6 27.6
2002 4.8 16.8 14.3 18.2 4.8 13.5 65.7 4.6 29.7
Finland 1983 6.7 12.4 14.4 18.0 2.6 11.5 50.0 5.3 44.7
2002 7.3 15.6 11.6 15.9 8.8 25.2 32.4 12.9 54.8
Hungary 1993 17.0 30.5 11.0 12.2 8.2 24.7 31.9 8.6 59.5
2002 19.0 31.5 11.0 21.2 11.2 30.7 31.8 3.5 64.8
Norway 1983 6.0 10.9 10.3 14.4 4.4 13.6 56.4 4.9 38.7
2002 7.6 19.3 12.5 18.5 8.1 20.6 53.9 7.5 38.6
Spaina 1985 9.2 13.9 9.7 18.4 9.7 17.7 33.4 23.4 43.3
2002 14.6 29.1 11.9 20.9 14.1 28.9 33.4 12.0 54.7
Sweden 1985 4.7 12.2 14.9 15.8 4.8 16.1 63.1 4.7 32.2
2005 14.4 35.6 21.2 30.4 13.0 30.8 38.0 10.1 51.9
Switzerland 1985 9.0 23.8 - - 5.7 16.1 67.1 1.8 31.1
2002 6.6 21.6 12.3 21.0 6.5 17.6 62.6 4.4 33.0
UK 1985 6.6 8.3 14.3 18.2 4.8 11.7 66.3 12.3 21.4
2002 9.8 21.6 17.9 27.5 12.1 28.5 59.4 7.8 32.8
Note: All proportions are corrected estimates resulting from linear regressions, see "Statistical methods" section. aFor Spain, the table gives the actual 
observed proportions with symptoms.
Relative change in proportion 15-24-year olds not in labour  force and mean relative change in proportion 15-year-old  boys with symptoms Figure 1
Relative change in proportion 15-24-year olds not in 
labour force and mean relative change in proportion 
15-year-old boys with symptoms. The years included for 
each country are shown in brackets.
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Changes in the proportion of 15-to-24-year-olds not in
the labour force were significantly associated with mean
changes in the proportion of 15-year-olds with mental
health symptoms, both in boys, see Figure 1, and in girls,
see Figure 2. For boys, 59 percent of the cross-national var-
iations in secular changes of mental health symptoms
were accounted for by changes in young people not in the
labour force. For girls, 85 percent of the variation was
accounted for.
Pearson's correlations between changes of rates of specific
mental health problems and specific labour market posi-
tions are given in Table 2. The panel regressions produced
similar results with two exceptions: changes in the propor-
tion employed did not significantly predict mean changes
in the proportion of boys with symptoms, while changes
in the proportion not in labour force did predict changes
in the proportion of boys feeling low, see Table 3.
Discussion
In this preliminary study, there is an association between
changes in the proportion of 15-year-olds with symptoms
(feeling low, headache and difficulties getting to sleep)
and changes in the proportion of 15-24-year-olds not in
the labour force. This suggests that changes in the national
labour market situation for young people might have con-
tributed to the deteriorating trends in mental health and
that further research in this new area is motivated.
The study is based on aggregated data, and such data is
often disregarded due to the ecological fallacy [15,16].
The ecological fallacy means making assumptions about
individual level correlations on the basis of aggregated
data. At the same time, variables at this aggregated level
are interesting since they are possible to influence by pol-
icies or interventions at the national level. Such interven-
tions are strictly not dependent on the exact mechanisms
involved. However, they are based on the assumption that
there is a true relationship. Therefore, this preliminary
study needs to be replicated. Should the association be
confirmed, a natural next step would then be to try to
identify the mechanisms involved (e.g. worries or changes
in educational climate). To avoid the ecological fallacy,
data on such mechanisms should be at the individual
level.
A problem in this study is the risk of possible confound-
ing. Yet, since the analysis focus changes over time, the
confounders must be factors associated to both changes in
mental health problems and changes in labour market
trends - at the same time. Such confounders are possible
but the risk seems lower than in ordinary cross-sectional
country comparisons. Still, since the number of countries
in this study is low, it is crucial that the analysis is repli-
cated. Further, although the tests suggest that the associa-
tions detected in this study are not due to chance, it is
possible that unknown systematic errors could explain the
association.
A replication will be possible with data stemming from
more and more countries joining the HBSC-network.
With more power in the study, possible confounders (e.g.
changes in population composition) and mediators (e.g.
changes in educational climate) could be taken into
account. A true relationship, should other studies confirm
it, would be an important aspect to take into account
when forming labour market policies or policies concern-
ing the delivery of higher education.
Table 2: The association between changes of rates of mental health problems and labour market position in ten European countries: 
Pearson's correlations.
Feeling low Difficulties getting to sleep Headache Mean change
Boys Girls Boys Girls Boys Girls Boys Girls
Employed -0.26 -0.39 0.08 -0.08 -0.81** -0.58a -0.65* -0.48
Unemployed -0.06 -0.02 0.00 -0.02 0.43 0.08 0.23 0.02
Not in labour force 0.52 0.86** 0.52 0.49 0.58a 0.70* 0.77** 0.92***
*p < 0.05, **p < 0.01, ***p < 0.001, ap < 0.10
Table 3: The association between changes of rates of mental health problems and labour market position in ten European countries: 
coefficients estimated from panel regression.
Feeling low Difficulties getting to sleep Headache Mean change
Boys Girls Boys Girls Boys Girls Boys Girls
Employed -0.14 -0.26 0.05 0.03 -0.20a -0.46* -0.10 -0.23
Unemployed -0.16 -0.45 -0.12 -0.31 -0.08 -0.23 -0.12 -0.34
Not in labour force 0.30** 0.62** -0.01 0.12 0.33** 0.81*** 0.21* 0.52**
*p < 0.05, **p < 0.01, ***p < 0.001, ap < 0.10Publish with BioMed Central    and   every 
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Conclusion
Labour market trends may have contributed to the deteri-
orating trend in mental health among young people. A
true relationship, should other studies confirm it, would
be an important aspect to take into account when forming
labour market policies or policies concerning the delivery
of higher education.
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